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AWA Statewide Project Locations
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AWA Statewide PMP Depths All together

\\\-‘\ g ‘ AWA Statewide PMP Projects pwe
o \ General Storm 24-hour 100-square mile PMP
Z‘; i )\
[Y£7
|V =
[
N

| UNITYER
’ STAVES
L - "
N
\\
\ \ \ aY
‘\ / ;z. 24-hour PMP (inches)
LA { -4 20-2
A AR | P -6 2-2
b { B c-s NN 2926
@ b \ 8-10 I 26-2
} P 10-12 [N 28 - 30
[ 12-14 I 30- 32
k{ 14-16 I 32-34
N X \ B 1618 34-3%
w«*se Mad T 18-20 3638
A \ \J £ R:.'mcd: 97112022

September 21, 2021 e ASDSO Dam Safety National Conference




EPRI Michigan-Wisconsin-the First Step
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AWA Statewide Output Examples-old school

All-scason PMP (inches) All-Season PMP - 24-hour 10 mi’ (inches)
24 hour 10 mi’ Ohio Statewide PMP Study
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AWA Statewide Output Examples-Southwest-Rockies

Local Storm 6-hour Probable Maximum Precipitation (at 10 mi’)
Arizona Statewide PMP Study
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AWA Statewide Output Examp

24-Hour Tropical Storm Probable Maximum Precipitation (10 mi®)
Pennsylvama Statewide PMP Analysis
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AWA Statewide Output Examples-South

10 mi® 6-hour - Local Storm PMP (in.)
AR-LA-MS-OK PMP Study
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AWA Statewide Output Examples-North

24-Hour General Storm Probable Maximum Precipitation (100 mi?) 24-Hour Cool Season Storm Probable Maximum Precipitation (100 mi®)
North Dakota Statewide PMP Analysis North Dakota Statewide PMP Analysis
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AWA Statewide Output Examples-Tropics

Puerto Rico Gridded 100 mi* 24-hour PMP (inches) 24 Hour 100 Square Mile Probable Maximum Precipitation (PMP)
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Hurricane Fiona Satellite Loops
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Hurricane Fiona Rainfall
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AWA Statewide Progress Improvements

Continual updates to the storm database

Critical storm storm based PMP and meteorological
analyses

Storm based temporal patterns
Storm based spatial patterns
Input for probabilistic assessments
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HMR Storm Database
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AWA Storm Based Temporal Patterns

Accumulated Precipitation, Inches

12.0

Local 6-Hour PMP

=G hr 90th
= 6hr 10th
= = «6hr Synthetic

Time, Hours

September 21, 2021 e ASDSO Dam Safety National Conference

Accumulated Precipitation, Inches

—_—
o
o

—
B
o

—_—
N
o

—_—
o
o

®
o

6.0

West General/Tropical 24-Hour PMP

e 24hr 90th
|| ew—24hr 10th —
= = «24hr Synthetic

10 11121314 1516 17 18 19 20 21 22 23 24
Time, Hours

o

-

N -
w -
N
o 4
o 4
~ -
o 4
© 4




AWA Spatial Example: Parkman, SK
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AWA Example AEP Table

Example 6-hour 24-hour 72-hour

50% 5% 95%|50% 5% 95%|50% 5% 95%

1.01 099010 99 | 120 09 11| 20 18 22| 24 22 26

2 050000 50° | 23 21 25| 36 34 39| a3 40 46

5 020000 20 | 32 29 34| 48 44 51| 57 52 61

10 010000 1.0 | 38 35 41| 55 51 60| 66 61 71

25 004000 402 | 47 43 50| 66 61 72| 79 73 85

50 002000 202 | 53 49 s8| 75 69 82| 89 82 97

100 001000 102 | 60 55 67| 84 77 92| 99 91 109

200 000500 50° | 68 62 76 | 93 85 104| 1120 101 123

500 000200 20° | 79 71 89 | 106 96 121| 126 114 143

1,000 000200 1.0° | 87 78 101 | 11.7 104 135| 139 124 160
5,000 000020 20* | 109 95 131 144 125 172 171 149 204

10,000 000010 1..0*% | 119 103 145 | 157 135 191 | 186 160 22.6
100,000 000001 1.0° | 158 131 205 | 204 169 265 | 242 200 313
1,000,000 0000001 1.0° | 205 163 283 | 262 207 361 | 310 245 427
10,000,000 00000001 1.07 | 262 199 387 | 331 250 488 | 391 297 57.8
100,000,000  0.00000001 1.0° | 331 240 525 | 413 299 655 | 489 354 776
1,000,000,000  0.000000001 1.0° | 414 286 707 | 51.2 353 874 | 606 41.9 1035

10,000,000,000 0.0000000001 1.0% 51.4 33.9 94.7 63.1 415 116.1 | 74.7 49.2 137.5 AT
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AWA Example AEP outputs

Precipitation [in]

Example AEP Curves
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1e-08

Duration

= G-hour
= 24-hour
== T72-hour

Example AEP and ARI of PMP

Estimate PMP (in) AEP ARI

6hr 28.5 2518 39,829,769
24hr 32.4 1.09” 9,144,104
72hr 324 3.937 2,540,551




Statewide Projects-Now and What’s Next
Web interface for all studies

Eliminate need for desktop GIS

Incorporate updates, improvements for all states
Provide consolidated support and maintenance
Continually updated storm database
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AWA Web PMP Tool Example

Basin PMP Estimation
Web Application

Colorado-New Mexico
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INSTRUCTIONS
1. Chick "Add Deainage Baun Layer” icon

L %0 add » polypon leyer
represerting the drarage basn
Owthne %0 be weed for PMP
outimation.
+ the Fille tab aliow bor adding
layers i the Shapefile Lol O,
o CSV formuns.

ot e
-

2 Click the "Basin PP Sool” icon 8 to
run the base PMP geoprocesing ook
10 e DUt b select The basn
layer added in Step | and click
Run
& The geoprocessing sernce wi
P wha ek sever s
mirazes. Inthe Output tab
. Frojreas mesiages ael be
dapayed whis the proceas sum
3 Onte complete, the rendt nevs
wil be daplayed in e Oupet
- b
o For sach storm type, there
will b & poset layer (0.0,
"Local Srorm PNPT)
e cortaining PNP deptha
(represerting the bavn
a0 vre) and comrolng
orm Aormaton for each
N aralynn posnt over the
taan. The points cccur st
™ s spatal wnervsl of 30 arc
s0nads Gver e Basn

« Thave wil be » "Basin
Avorage PMP* table
prowdeg dep-dussson
walurt for each snoem type
This table can be espanded
sning the magedying glas

. won

. N « Thave & 450 & "Depth

Duration Table". The
primary purpose of ths
leyer i 10 provide input
data for the "Dageh.
Dwration Chan” 30l
dencrbe in the next wmep.

« For each output layer, the waer
oy ik the " o 1o scess
SIA00d Opar arird W Chsdrg

« Zoom to layer
« Expont the layer as & o
dowrlosd. Festare

\ o Collaction, o« GaalSON

« Save 1o My Coment’ £ you
are logged como your
AvcGIS Orpanenson

o View the Anrbete Table
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Statewide Project-What About Climate Change
e Climate Change assessments completed

e \Wide range of outcomes and projections
e Precipitation is the most uncertain variable

e Extreme precipitation even more uncertain
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Application of Climate Change Results

. Results are presented as median values based on model ensemble
« Max/min provided for sensitivity

. Results are through 2100 and can be scaled to other periods
. Example, for 2050 adjustment scale 2100 results by 0.59.
. Recommend SSP45 climate scenario as “likely”, SSP85 as “unlikely”

. Range of uncertainty and natural variability noted
. Only recommend updates when outside of these ranges

SSP45 SSP85
Mean Median Min Max | Mean Median Min Max
Temperature 1-Day; C 2.3 2.0 0.7 5.8 5.5 4.8 3.0 11.2 2050 2100
Temperature 1-Day Summer; C 2.3 2.0 0.7 5.8 5.5 4.8 3.0 11.2 R
Temperature 1-Day Winter PF; C 2.1 2.1 0.8 4.2 5.0 4.8 2.8 9.1 I-Day Summer PF’ Yo 4 7
Precipitation 1-Day PF; % 6 3 -9 47 6 6 -14 26 1-Day Winter PF; % 3 5
Precipitation 1-Day Summer PF; % 11 7 -12 51 11 12 -22 63 3 _Day Summer PF; % 5 8
Precipitation 1-Day Winter PF; % 7 5 -11 47 6 7 -9 26 3 -Day Winter PF, A o) 15
Precipitation 3-Day PF; % 12 7 -16 52 16 16 -14 55
Precipitation 3-Day Summer PF; % 8 8 -32 54 9 5 -21 66 Climate Change Projections from 2015 through 2100
Precipitation 3-Day Winter PF; % 14 15 -14 50 18 16 -9 48
Precipitation Annual PF; % 10 10 -5 20 13 13 -2 25

Applicds
T

We
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What’s Next

‘ Local Storm 10-sgmi 6-howr
Probable M Precipitation {
e ,J‘”‘.,: M-z [0z Elo-22
+f | -« -« 224
1 -4.6 -M-|6-24-26

e Federal involvement? I ALSERS SR = .S S

S . .
¥ » & 2 '™

o  What about the studies that have already been
completed

o  Nationwide coverage

e Storage of database/updates
o  How to handoff to the next generation

e Numerical Modeling
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Bill Kappel, Chief Meteorologist

Applied Weather Associates
billkappel@appliedweatherassociates.com
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